Amino acid sequence of UP1, an hnRNP-derived single-stranded nucleic acid binding protein from calf thymus.
The UP1 single-stranded nucleic acid binding protein from calf thymus (Herrick, G. & Alberts, B.M. (1976) J. Biol. Chem. 251, 2124-2132) has recently been shown to be a proteolytic fragment derived from the A1 heterogeneous nuclear ribonucleoprotein (hnRNP) (Pandolfo et al. (1985) Nucleic Acids Res. 13, 6577-6590). The NH2-terminus of the 22,162 dalton UP1 protein appears to be blocked, which suggests that UP1 represents the NH2-terminal two thirds of this 32,000 dalton hnRNP protein. The complete amino acid sequence for UP1 was derived from automated sequencing of peptides that were purified by HPLC from digests with trypsin, chymotrypsin, Staphylococcus aureus protease, endoproteinase Lys-C, and cyanogen bromide. Trichloroacetic acid precipitation followed by enzymatic digestion in 2 M urea proved to be the best approach for generating UP1 peptides. By carboxymethylating after, rather than before, digestion it was possible to avoid problems associated with the insolubility of the carboxymethylated UP1. All of the resulting peptides in amounts varying from 2 to 15 nmol were coupled to aminopolystyrene prior to solid-phase sequencing. Using these methods, no difficulties were encountered in assigning glutamic acid residues or in completely sequencing peptides that contained up to 25-30 residues. The relative ease with which the UP1 protein was sequenced, requiring only about a year to complete, and the comparatively modest amount of protein required, less than 5 mg, attests to the usefulness of water soluble carbodiimide coupling and solid-phase sequencing for determining the primary structures of proteins. In addition to serving as a basis for determining structural relationships among various mammalian single-stranded nucleic acid binding proteins, the amino acid sequence of UP1 reveals that the A1 hnRNP protein contains a region of internal sequence homology that apparently corresponds to two independent nucleic acid binding sites.